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Abstractor JP51 83239 
PURPOSETo enter the laser beams emitted 
from an LD chip into a PD chip as direct 
beams without reflecting them on a submount 
surface within the title semiconductor laser 
assembled into L/D. CONSTITUTION:The size 
in a resonator length direction of a substrate 2 
is specified to be smaller than that of the 
resonator length direction of an LD chip 1 
while both ends of the submount 2 are 
respectively positioned inside both end surface 
10 so that the title high reliable semiconductor 
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laser displaying no characteristic fluctuation 
due to an environmental test, etc., may be 
manufactured. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a semiconductor laser device which assembled an LD chip which emits a laser beam, 
respectively from a both-ends side to a block for heat dissipation via submount as a heat stress 
easing material, A semiconductor laser device having made a submount size of LD resonator 
direction of said submount smaller than cavity length of said LD chip, and locating both ends of 
said submount inside from a both-ends side of said LD chip, respectively. 

[Claim 2]In a semiconductor laser device which assembled an LD chip which emits a laser beam, 
respectively from a both-ends side to a block for heat dissipation via submount as a heat stress 
easing material, A level difference is formed in the opposed face side of an LD chip of said 
submount, A semiconductor laser device having made a submount size of LD resonator direction 
of said submount smaller than cavity length of said LD chip, and locating both ends of said 
submount inside from a both-ends side of said LD chip, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the structure of submount of starting a 
semiconductor laser device, especially carrying LD (semiconductor laser) chip. 
[0002] 

[Description of the Prior Art] Drawing 3 is a sectional view showing the composition of the 
semiconductor laser device with which the conventional LD chip was incorporated, and drawing 4 
is a sectional view showing the state where the LD chip was mounted by the conventional 
submount. In these figures, the submount by which the LD chip was mounted 1 and this LD chip 
1 was mounted 2, and 3, the photo-diode (PD) chip for a monitor and 5 are wires, and, as for the 
block for heat dissipation, and 4, a stem and 6 connect the lead 7 with PD chips 4. It is the 
solder layer by which the active layer whose 8 is a cap, and whose 9 is an active region of said 
LD chip 1 , and 1 0 were formed in the submount base, and 1 1 was formed in the surface of this 
submount base 10. 

[0003]Next, operation is explained. In drawing 3 . LD chip 1 is assembled via the submount 2 as a 
heat stress easing material by the block 3 for heat dissipation, and the block 3 for heat 
dissipation is assembled by the stem 5 into which PD chips 4 for a monitor were already built LD 
chip 1 and PD chips 4 are electrically connected with the lead 7 by the wire 6. The cap 8 is 
attached so that it may finally cover from the upper surface to the stem 5, and an assembly is 
completed. As shown in drawing 4 . it is common [ LD chip 1 ] to be assembled by a junction 
down method (Junction-down:J/D) so that the active layer 9 of LD chip 1 which is a heat 
source may become close to the submount 2, in order to aim at improvement in a heat 
characteristic. Said submount 2 has the structure where the solder layer 1 1 was formed in the 
outermost surface of the submount base 10. 

LD chip 1, the submount 2, and the block 3 for heat dissipation paste up simultaneously. 
If voltage is impressed to the lead 7 as shown in drawing 3 , current will flow into LD chip 1 and a 
laser beam will be emitted to a 2-way like the arrow in drawing 3 f rom the both-ends side of the 
resonator of LD chip 1 by laser oscillation. One laser beam is used as a light source for optical 
systems, and another laser beam enters into PD chips 4, and is used for the output control of 
the laser beam emitted ahead by being monitored. Here, the laser beam which enters into PD 
chips 4 turns into light by which the direct light of the laser beam emitted from the active layer 9 
of LD chip 1 and the catoptric light reflected by the solder layer 1 1 which is the outermost 
surface of the submount 2 were compounded, as shown in drawing 4 . 
[0004] 

[Problem(s) to be Solved by the Invention]In the above-mentioned conventional semiconductor 
laser device, Since the active layer 9 is assembled by the J/D method approached at the 
submount 2 side, the light which entered into PD chips 4 of the laser beam reflected by the 
solder layer 11, Since the surface state of the solder layer 11 changed when it uses especially 
for an environmental test etc., the state of the light which enters into PD chips 4 became 
unstable, and when performing the output control of the laser beam emitted to the front of LD 
chip 1, there was a problem. There were also problems, such as a yield fall by generating of the 
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short circuit to the active layer 9 by the solder layer 1 1 of the submount 2 surface, etc., not only 
at the above-mentioned change with time but at the time of manufacture. 

[0005]An object of this invention is to obtain the semiconductor laser device which was made in 
order to cancel the above problems, and becomes stable [ the incident light quantity to the PD 
chips for the monitor of a laser beam emitted from the LD chip ]. 
[0006] 

[Means for Solving the Problem]A semiconductor laser device concerning this invention makes a 

submount size of LD resonator direction smaller than cavity length of an LD chip, and locates 

both ends of submount inside from a both-ends side of an LD chip, respectively. 

[0007]It carries out by forming a level difference in the opposed face side of an LD chip of 

submount as a means which makes a submount size smaller than cavity length of an LD chip. 

[0008] 

[Function]In this invention, the laser beam emitted from the LD chip enters into PD chips as a 

direct light, without reflecting in submount. 

[0009] 

[Example]Hereafter, one example of this invention is described about a figure. Drawing 1 is a 
sectional view showing the relation between the LD chip by one example of this invention, and 
submount In drawing 1 . although drawing 3 . drawing 4 . and identical codes show an identical 
configuration portion. In this example, submount size L^q of LD resonator direction of the 
submount base 10 is formed smaller than cavity length L^ of LD chip 1, and it attaches so that 
the end face 2a of the submount 2 may become inside the end face la of the resonator of LD 
chip 1. 

[0010]Since the conventional example described the basic motion of the semiconductor laser 
device, it omits. When LD chip 1 is assembled to J/D using the submount 2 by this invention as 
shown in drawing 1 . the laser beam emitted from the active layer 9 of LD chip 1, Since it enters 
into PD chips 4 for a monitor, without reflecting by the solder layer 1 1 of the submount 2, the 
incident light to PD chips 4 for a monitor by an environmental test is stabilized, and a reliable 
semiconductor laser device is obtained. 

[0011] Although drawing 2 is a sectional view showing other examples of this invention and the 
size of the submount 2 whole is the same size as a conventional example. By cutting and lacking 
the portion corresponding to the opposed face side of LD chip 1, i.e., a resonator rear end face 
part, and forming the level difference 12, submount size L^q is made smaller than cavity length 
L^ of LD chip 1 , and it is the same as that of the example of drawing 1 as an operation. The level 
difference 1 2 can also be formed in an opposite hand (left-hand side of drawing 2) in the 
example of drawing 2 . 
[0012] 

[Effect of the Invention]As explained above, in this invention, the submount size was made 
smaller than the cavity length of an LD chip, and the both ends of submount were located inside 
from the both-ends side of the LD chip, respectively. 

Therefore, only light enters into PD chips directly, without the laser beam emitted from the LD 
chip reflecting by the solder layer of submount. 

Therefore, even if the surface state of a solder layer changes with environmental tests etc., 
being influenced by the change is lost and it is effective in a reliable semiconductor laser device 
being obtained. 

[0013]Since the level difference was formed in the opposed face side of the LD chip of 
submount and the submount size was made smaller than the cavity length of an LD chip, there is 
an usable advantage by performing some processing to the existing submount 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The LD chip of the semiconductor laser device by one example of this invention is a 

sectional view showing the state where the die bonded was carried out to submount. 

[Drawing 2] It is a sectional view showing other examples of this invention. 

[Drawing 3]I t is a sectional view showing the conventional semiconductor laser device. 

[Drawing 4] It is a sectional view showing the die-bonded state to the submount of the 

conventional LD chip. 

[Description of Notations] 

1 LD chip 
1a End face 

2 Submount 
2a End face 

3 The block for heat dissipation 

4 PD chips 

5 Stem 

6 Wire 

7 Lead 

8 Cap 

9 Active layer 

1 0 Submount base 

1 1 Solder layer 

12 Level difference 
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